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DETAILED ACTION 



Specification 

The disclosure is objected to because of the following informalities: 

The term "conductive past" is used in the specification to describe the material 

used to fill the through holes. The Examiner suggests changing the term to "conductive 

paste". 

Appropriate correction is required. 



Claim Objections 

Claims 7 and 17 are objected to because of the following informalities: 
The term "conductive past" is used in the claims to describe the material used to 
fill the through holes. The Examiner suggests changing the term to "conductive paste". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

Claims 1-5, 9-15, 19, and 20 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Takahashi (US 6,655,790 B2). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
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under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1.131. 

With respect to claim 1, Takahashi discloses an inkjet head (Fig. 1, element 100) 
comprising: 

• a cavity unit (Fig. 1 , element 22) formed of a conductive material (Fig. 1 , element 
2) with a plurality of nozzles (Fig. 1 , element 8) and a plurality of pressure 
chambers Fig. 1/ element 5) in fluid communication with the corresponding 
nozzles (Fig. 1, element 15); and 

• an actuator (Fig. 1 , element 21 ) including a plurality of sheet members (Fig. 1 , 
elements 1a-1d) laminated one on the other in a stacked direction, 

• a plurality of drive electrodes (Fig. 1 , element 1 2a) corresponding to the pressure 
chambers, and a plurality of common electrodes (Fig. 1, elements 2 and 3), the 
plurality of drive electrodes and the plurality of common electrodes being 
arranged in alternation with respect to the stacked direction, each of the drive 
electrodes and the common electrodes being sandwiched between 
corresponding sheet members (Column 3, lines 8-31), 

• wherein portions of the sheet members sandwiched between the drive electrodes 
and the common electrodes serve as active portions that selectively eject ink 
droplets from the corresponding pressure chambers through the nozzles 
(Column 5, lines 36-64), 
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• wherein projected contours of all the drive electrodes (Figures 1 and 9, element 
12A) fall within a projected contour of one of the common electrodes (Figures 1 
and 9, element 2) disposed closest to the cavity unit (Fig. 1 , element 22) with 
respect to the stacked direction. 

With respect to claim 2, Takahashi discloses the plurality of pressure chambers (Fig. 
3, element 5) are aligned in a first direction (Fig. 3, element C) perpendicular to the 
stacked direction; 

• each of the drive electrodes (Fig. 3, element 12) has a length greater than the 
corresponding pressure chamber in a second direction (Fig. 3, orthogonal to 
element C) perpendicular to both the first direction and the stacked direction, 

• each drive electrode having a protruding portion protruding beyond the pressure 
chamber in the second direction Figure 9, element 12a); 

• the sheet members include first sheet members (Fig. 1 , element 1a) and second 
sheet members (Fig. 1, element 1d), each first sheet member being provided 
with the drive electrodes (Fig. 1, element 12a) on a surface, each second sheet 
member being provided with one of the common electrodes (Fig. 1, element 2) 
on a surface; 

• the actuator further includes a plurality of dummy drive electrodes (Fig. 1 , 
element 11a) and conductive members, (Column 4, lines 29-55, element 11c) the 
plurality of dummy drive electrodes being formed on the surface of each second 
sheet member (Fig. 6 and Column 4, lines 29-55), except the second sheet 
member closest to the cavity unit, and 
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• corresponding to the protruding portions of the drive electrodes (Fig. 9, element 
12a), the conductive members (Fig. 6, element 12c) extending in the stacked 
direction to electrically connect the dummy drive electrodes (Column 4, lines 29- 
55, element 1 1c) to the corresponding protruding portions; and 

• the projected contours of all the drive electrodes (Figures 1 and 9, element 12A) 
including the protruding portions fall within the projected contour of the one of the 
common electrodes (Figures 1 and 9, element 2) disposed closest to the cavity 
unit with respect to the stacked direction. 

With respect to claim 3, Takahashi discloses the common electrodes (Fig. 10, 
elements 2, 3) have at least one lead-out portion (Fig. 10, elements +, GND), and 

• the actuator (Fig. 1, element 21) further includes a plurality of dummy common 
electrodes (Fig. 10, elements 3, GND) each formed on the surface of each first 
sheet member (Fig. 10, element 1a) to correspond to the lead-out portions of the 
common electrodes (Fig. 10, elements 2, GND), 

• the conductive members extending in the stacked direction to electrically connect 
(Fig. 10, element GND) the dummy common electrodes to the lead-out portions 
of the common electrodes. 

With respect to claim 4, Takahashi discloses the plurality of pressure chambers (Fig. 
3, element 5) are aligned in a plurality of rows each extending in the first direction (Fig. 
3, element C); 



Application/Control Number: 10/650,026 Page 6 

Art Unit: 2853 

• the plurality of drive electrodes (Fig. 3, element 12a) are aligned in a plurality of 
rows each extending in the first direction (Fig. 3, element C) in correspondence 
with the pressure chambers (Fig. 3, element 5); 

• the protruding portions of the drive electrodes (Fig. 3, element 12a) protrude 
outward beyond the pressure chambers in the second direction (Fig. 3, 
orthogonal to element C); 

• the common electrodes (Fig. 9, element 2) are band-shaped common electrodes 
extending in the first direction; and 

• the plurality of dummy drive electrodes (Fig. 9, element 11a) are aligned in the 
first direction along both sides of the band-shaped common electrodes except 
the one of the common electrodes closest to the cavity unit. 

With respect to claim 5, Takahashi discloses a cavity unit (Fig. 1, element 22) that is 
attached to one of the second sheet members (Fig. 1, element 1d). 

With respect to claim 9, Takahashi discloses the sheet members (Fig. 1, elements 
1a-1d) are piezoelectric ceramic sheets (Column 3, lines 8-31). 

With respect to claim 10, Takahashi discloses the drive electrodes (Fig. 1, element 
12a) located closest to the cavity unit (Fig. 1 , element 22) confront the cavity unit with 
more than one of the sheet members (Fig. 1, elements 1a-1d) interposed between the 
plural ones of the drive electrodes and the cavity unit. 

With respect to claim 1 1 , Takahashi discloses a frame that supports the inkjet head 
(Fig. 1, element 100). Although the frame is not expressly disclosed, a frame would 
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necessarily be present in order for the inkjet head to record on an image media 
substrate. 

With respect to claim 12, Takahashi discloses the plurality of pressure chambers 
(Fig. 3, element 5) are aligned in a first direction (Fig. 3, element C) perpendicular to the 
stacked direction; 

• each of the drive electrodes (Fig. 3, element 12a) has a length greater than the 
corresponding pressure chamber in a second direction (Fig. 3, orthogonal to 
element C) perpendicular to both the first direction and the stacked direction, 

• each drive electrode (Fig. 9, element 12a) having a protruding portion protruding 
beyond the pressure chamber in the second direction; 

• the sheet members include first sheet members (Fig. 1 , element 1a) and second 
sheet members (fig. 1, element 1d), each first sheet member being provided with 
the drive electrodes (Fig. 1, element 12a) on a surface, each second sheet 
member being provided with one of the common electrodes (Fig. 1, element 2) 
on a surface; 

• the actuator further includes a plurality of dummy drive electrodes (Fig. 1 , 
element 1 1a) and conductive members (Column 4, lines 29-55, element 11c), the 
plurality of dummy drive electrodes being formed on the surface of each second 
sheet member, except the second sheet member closest to the cavity unit, and 

• corresponding to the protruding portions of the drive electrodes (Fig. 9, element 
12a), the conductive members extending in the stacked direction to electrically 
connect the dummy drive electrodes to the corresponding protruding portions; 
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• and the projected contours of all the drive electrodes (Figures 1 and 9, element 
12A) including the protruding portions fall within the projected contour of the one 
of the common electrodes (Figures 1 and 9, element 2) disposed closest to the 
cavity unit (Fig. 1, element 22) with respect to the stacked direction. 

With respect to claim 13, Takahashi discloses the common electrodes (Fig. 10, 
elements 2, 3) have at least one lead-out portion (Fig. 10, elements +, GND), and 

• the actuator (Fig. 1, element 21) further includes a plurality of dummy 
common electrodes (Fig. 10, elements 3, GND) each formed on the surface 
of each first sheet member (Fig. 10, element 1a) to correspond to the lead-out 
portions of the common electrodes (Fig. 10, elements 2, GND), 

• the conductive members (Fig. 10, element GND) extending in the stacked 
direction to electrically connect the dummy common electrodes to the lead- 
out portions of the common electrodes. 

With respect to claim 14, Takahashi discloses the plurality of pressure chambers 
(Fig. 3, element 5) are aligned in a plurality of rows each extending in the first direction 
(Fig. 3, element C); 

• the plurality of drive electrodes (Fig. 3, element 12a) are aligned in a plurality of 
rows each extending in the first direction (Fig. 3, element C) in correspondence 
with the pressure chambers; 

• the protruding portions of the drive electrodes (Fig. 3, element 12a) protrude 
outward beyond the pressure chambers in the second direction (Fig. 3, 
orthogonal to element C); 
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• the common electrodes (Fig. 9, element 2) are band-shaped common electrodes 
extending in the first direction; and 

• the plurality of dummy drive electrodes (Fig. 3 .element 11a) are aligned in the 
first direction along both sides of the band-shaped common electrodes except 
the one of the common electrodes closest to the cavity unit. 

With respect to claim 15, Takahashi discloses a cavity unit (Fig. 1, element 22) that 
is attached to one of the second sheet members (Fig. 1 , element 1d). 

With respect to claim 19, Takahashi discloses sheet members that are piezoelectric 
ceramic sheets (Column 3, lines 8-31). 

With respect to claim 20, Takahashi discloses the plural ones of the drive electrodes 
(Fig. 1, element 12a) located closest to the cavity unit (Fig. 1, element 22) confront the 
cavity unit with more than one of the sheet members (Fig. 1 , elements 1a-1d) 
interposed between the plural ones of the drive electrodes and the cavity unit. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6-8 and 18 are rejected under 35 U.S.C. 103(a) as being obvious over 



Takahashi (US 6,655,790 B2) in view of Shimada et al. (US 6,378,996 B1). 
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The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
only under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 103(a) might be overcome 
by: (1) a showing under 37 CFR 1.132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not an 
invention "by another"; (2) a showing of a date of invention for the claimed subject 
matter of the application which corresponds to subject matter disclosed but not claimed 
in the reference, prior to the effective U.S. filing date of the reference under 37 CFR 
1 . 1 31 ; or (3) an oath or declaration under 37 CFR 1 . 1 30 stating that the application and 
reference are currently owned by the same party and that the inventor named in the 
application is the prior inventor under 35 U.S.C. 104, together with a terminal disclaimer 
in accordance with 37 CFR 1.321(c). For applications filed on or after November 29, 
1999, this rejection might also be overcome by showing that the subject matter of the 
reference and the claimed invention were, at the time the invention was made, owned 
by the same person or subject to an obligation of assignment to the same person. See 
MPEP § 706.02(l)(1) and § 706.02(l)(2). 

With respect to claims 6-8 and 18 Takahashi discloses the inkjet head where the 
cavity unit (fig. 1, element 22) is attached to one of the second sheet members (Fig.1, 
element 1d). 

Takahashi fails to disclose attaching the cavity unit to one of the second sheet 
members using an adhesive, through holes penetrating through the portions of the drive 
electrodes, and a flexible cable. 
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Shimada discloses "the nozzle plate in which the nozzle orifices are bored is 
fixed by adhesive agent or the like on the surface of the passage-forming substrate 
where the piezoelectric elements are formed" (Column 12, lines 21-25), "the lead 
electrodes and the drive circuit are electrically connected respectively through 
connection holes provided in a region, which opposes the drive circuit, of the elastic 
film" (Column 8, lines 42-49), and "on the passage-forming substrate, connection 
wirings that connect the drive circuit and external wiring such as FPC are formed in the 
vicinity of the end portion in the direction where the pressure generating chambers 12 
are parallelly provided" (Column 17, lines 8-16). 

At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to use the inkjet head features of Shimada in the print head of Takahashi. The 
motivation for doing so would have been to provide an inkjet recording head that is 
capable of improving the rigidity of the compartment wall and arranging the pressure 
generating chambers in high density (Column 2, lines 17-22). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being obvious over Takahashi 
(US 6,655,790 B2) in view of Moynihan et al. (US 5,605,659). 

Takahashi discloses the inkjet head where the cavity unit (fig. 1 , element 22) is 
attached to one of the second sheet members (Fig.1, element 1d). 

Takahashi fails to disclose using a non-ink-permeable and electrically insulative 
adhesive. 

Moynihan discloses "an epoxy adhesive can be used to mount not only the 
piezoelectric plate, but also the orifice plate, to the opposite surfaces of the carbon 
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body. For this purpose, one of the surfaces of the plates to be joined is preferably 
spray-coated with a layer of B-stage epoxy adhesive about 2 microns thick before the 
piezoelectric plate 23 or the orifice plate is applied to it" (Column 9, lines 35-60) 

At the time of the invention, it would have been obvious to use the adhesive 
discloses by Moynihan in the print head of Takahashi. The motivation for doing so 
would have been "such a thin layer of epoxy adhesive provides excellent seals between 
the plates, including the very narrow portions between the orifice passages, but does 
not flow into the passages or apertures in such a way as to interfere with the operation 
of the head" (Column 9, lines 35-60). 

Claim 17 is rejected under 35 U.S.C. 103(a) as being obvious over Takahashi 
(US 6,655,790 B2) in view of Utsumi et al. (US 4,766,671). 

Takahashi discloses the inkjet printer having sheet members (Fig.1, elements la- 
Id). 

Takahashi fails to disclose through holes penetrating through the protruding 
portions of the drive electrodes and the dummy drive electrodes, the through holes 
being filled with conductive past, the conductive past serving as the conductive 
members. 

Utsumi discloses "the connections of the electrodes are performed along the 
stacking direction as follows. Through holes are formed at the centers of the terminals 
so as to extend through the ceramic layers. Before or after the laminated body of the 
ceramic layers is sintered, a conductive paste is filled in the through holes" (Column 15, 
lines 25-31). 
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At the time of the invention, it would have been obvious for one of ordinary skill in 
the art to use the through holes disclosed by Utsumi in the print head of Takahashi. 
The motivation for doing so would have been to achieve electrical connection of the 
electrodes (Column 15, lines 15-31). 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Pasch (US 5,872,026) discloses a "non-permeable, non-electrically conductive 
adhesive, which may be a conventional insulating epoxy resin" (Column 4, lines 62-67). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Geoffrey Mruk whose telephone number is (571) 272- 
2810. The examiner can normally be reached on 7am - 330pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



GSM 
3/15/2005 





SPANISH S. SHAH 
PRIMARY EXAMINER 



